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Beenenue.

Onpenenenue ocaJKkd OCHOBaHUSA CBalHBIX (YHAAMEHTOB METOJIaMHU
npegnaraembiMu CIT 22.13330.2016-3T0 10BOJIBHO TPYIOEMKHII TpolEecC,
KOTOpPBI TpeOyeT MHOTOKPAaTHOTO MOBTOPEHUSI OAHOTUIIHBIX BBIYMCIUTEIbHBIX
onepauuil. Mexay TeM, JOCTYMHOCTb COBPEMEHHBIX HU(POBBIX TEXHOJIOTUU
MO3BOJISIET KaXK/JIOMY YEJOBEKY aBTOMATHU3MPOBATh 3TH OINEpalMyd U MOJYYHTh
KOHEYHBIW PE3yJIbTAT, 3aTPATUB HA 3TO rOpa30 MEHbIIIE BPEMEHHU.

B HacrosmieM MeTOAMYECKOM YKa3aHUU H3JI0KEH MOPSIOK pacyéra
OCajJiIKu OCHOBaHMU CBaiHBIX (pyHmameHTOB B mporpamme  Microsoft Excel
METOJIOM TOCJIOMHOTO CYMMHUPOBAHHUS C TNPUMEHEHHEM MOJIeNU JIMHEWHO-
nehopMHUPYyEeMOTro MOTYyHIPOCTPAHCTRA.

OO0111e10CTYITHOCTh U MIPOCTOTA UCIOJB30BAaHUS TaHHOTO MPOrPAMMHOTO
IPOJYKTa MO3BOJSET MPUMEHUTh HACTOAILYI0 METOAUYECKYIO pa3paboTKy, Kak
CTyZI€HTaM, IPU pacyeTe KypCOBOTIO U JAUIJIOMHOIO MPOEKTa, TAK U B PEAIIbBHOM

IPOEKTUPOBAHUU OCHOBAaHUM U (YyH]IAMEHTOB.

[Ipu pacu€re HCHOIB3YIOT METOJ NOCIOWHOTO CyMMHUpPOBaHUs. B OCHOBY
METOJa MOJIOKEHBI JOITYLIECHHUS :

— TPYHT B OCHOBAaHMM - CIUIOIIHOE€ M30TPONHOE  JIMHEWHO-
nedopMupyemMoe Teo;

— OCaJdKa BbI3BaHa HeﬁCTBHeM TOJIBKO HOPMAJIbBHOTO BCPTHKAJIBHOI'O
AOIIOJITHUTCIIBHOT'O HAIIPAXKCHHUA Gzpi, KOTOpPOC OIpCac/IAr0T I104

OCHTPOM  IIOJOIIBLI CI)YHI[&MCHT& OCTAJIbHBIC  HAIIPSAKCHHA  HC
YUYHUTBIBAIOT,

— OOKOBOE pacIMpeHne TPyHTa HEBO3MOXKHO);
— mpu ompeznencHur Ozp TNPEHEOPEraoT pasau4yueM CKHMAEMOCTH

OTACJIBHBIX CJIOCB I'PYHTA,

— (yHmameHT He 00J1aTaeT KECTKOCTHIO;



4

— npedopManmuM paccMaTpUBAIOT TOJBKO B IIpefeNnax CKUMaeMon
TOJIIIIN;

— 3HayeHue KodhduimeHTa B:O,S HE 3aBUCUT OT XapaKTEpUCTUK

IpyHTAa,
— HamnpsbKeHWe B TPYHTE OT MECTHOM Harpy3kd pacceuBaloTCs B

npeiesiax OCHOBAHUS U € TIIyOMHON WX MHTEHCUBHOCTh YMEHbILIAETCS,

— TIPU U3BECTHOM BEPTUKAIBHOM JIABICHUU MOKHO ONPENEINUTh OCAAKY
cios. 3Has OCaAKy HECKOJIBKUX CJIOEB MOXHO OIPEHCIIHUTH OCAIKY
OCHOBAaHHS.

[Ipu 3amaurBaHMM JIECCOBOTO I'PyHTa BO3HUKAET BO3MOKHOCTh PA3BUTHS
npocagku ocHoBaHHUS. OHa MOXKET MPOSIBIATHCS KakK B JAePOPMUPYEMON 30HE,
npuieratonieil K mojomse (QyHIaMEHTa, TaK U Ha OMNpeIeNIeHHON TriyOuHe
OCHOBaHHMS, Ha KOTOPOM BEpPTHKAJIbHBIC HANPSIKEHUS OT COOCTBEHHOTO Beca

BOJIOHACBIIIEHHOTO TPYHTa MPEBOCXOSAT HAYallbHOE MPOCAJ0YHOE IaBICHHE
Psi. Ha pucynke 1 mnpejcraBieHsl ubeThipe BaphanTa aehOpMHPYEMOro

COCTOSAHUA ITPOCAOOYHBIX I'PYHTOB IIPpU UX 3aMaYUBAHUU.
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Puc.1 BapuanTel npoTekaHus MpocagovyHOro npouecca:

a) mpocaJka HpOTeKaeT IO Bced Toime (CyMMapHOE BEPTHUKAIbHOE
HanpshkeHre Oz MPEBBIIIACT HAYaIbHOE IIPOcafouHoe JaBneHue Ps));

0) mpocanka BO3HUKAET MOJ ACHCTBUEM HOPMAJIBHOIO BEPTUKAIBHOIO
JOIOJHUTEIBHOIO HamNpsDKeHUst Ozp, HENOCPEICTBEHHO HOJ  IOJOLIBON

dyHIaMeHTa;

B) mpocaakKka BO3HUKACT IIOA ﬂeﬁCTBHCM HOPMAJIbHOT'O BCPTHUKAJIIBHOTO
HaNpsoKCHUA OT cOOCTBEHHOI'O Beca I'PyYHTa ng, Ha 3HAYUTCIILHOU I‘J'IY61/IHC;

F) MpoCcag0v9YHbIC CBOMCTBA HE MPOABIIAIOTCS (CYMMapHOC BCPTUKAJIBHOC
HaIpsAKCHUC Oz MEHBIIIE HAYAJIBHOT' O MMpOCaA0YHOTIO JaBJICHUA Psl);

B otauuue ot OoCaaKH, lle(l)OpMaIII/II/I MpoCagK IIPOABIAOTCA HE OT

JOITIOJIHUTCIIBbHBIX HaHpH}KeHHﬁ, a OT IIOJHBIX HOPMAJBbHBIX BCPTUKAJIBbHBIX

HanpspKeHui - Oz, paBHBIX CYMME HOPMAJIbHBIX BEPTHUKAJIbHBIX HAMPSDKEHUH OT
COOCTBEHHOTO Beca BOJOHACKHILEHHOrO TIpyHTa- Ozg U HOpPMaJbHBIX

BCPTHUKAJIBHBIX JOIIOJHUTCIbHBIX HﬁHpH)I(CHHIZ- GZp

1.1 OBIIUE TIIOJIOKEHUSA 110 OHNPEAEJEHUIO OCAJIKHU
OCHOBAHUMSA CBAMHOTO ®YHJIAMEHTA

1.1.1 Pacuer ¢yHmaMeHTa U3 BHCSYMX CBaii MU €ro OCHOBAHUS TIO
nedopMaIisaM MPOU3BOAAT KaK JUIsl YCIOBHOTO (PyHJaMEHTa Ha €CTECTBEHHOM
OCHOBaHMHU B coOTBeTCTBUU ¢ TpeOoBanusamu CII 22.13330.2016. I'panutsr
YCIOBHOTO (DYHJIAMEHTa OINPEACISAIOT CIICIYIOIIUM 00pa3oM (CM. puc. 2):

CHHU3Y - IUNIOCKOCTBHIO AD, MpOoXOasIIen Yyepe3 HUKHUE KOHIIbI CBAiA;
¢ OOKOB - BEPTUKAJIBbHBIMH IUIOCKOCTIMU AB wu bI, OTCTOAIMMH OT

HapyXHbIX TpaHEW KpaWHUX PIOOB BEPTUKAJIBHBIX CBal HA PaCCTOSIHUH

h*tg((ﬁll,mt/ 4), HO He OoJiee 2d B ClIy4asX, Korjga 1o H>KHUMU KOHLIaMU

CBail 3aJjieraroT IbLIEBATO-TJINMHUCTHIC I'PYHTBI C IIOKA3aTCJICM TCKYUYCCTHU
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IL > 0,6 (d - IUaMeTp WM CTOPOHA IMOIMEPEYHOTO CEUYEHHUs CBau), a MpU

HaJIMYMH HAKJIOHHBIX CBaH - IMPpOXOoaAIINMHU YCPEC3 HUKHUC KOHIBI OTUX CBafI;

CBEepPXy - IIOBEPXHOCTHIO IUIAHMPOBKM TpyHTa BI, 31eck (DlImt -

OCPETHEHHOE pacyeTHOE 3HA4YEeHHE YIJIa BHYTPEHHEro TpPEHHs TPYHTA,

omnpezensemMoe 1no hopmyne:

h
Z(Pll,ihi

=0
gpll,mt Zhi ) (1)

rae (Dll,i - pacueTHbIC 3HAYEHUS YIJI0B BHYTPEHHErO TPEHUS Il  OTIEIbHBIX
MPOMEHHBIX CBasIMU CJIO€B IPYHTA TOJIIIUHOU hi;

h - IIIyOWHA TOTPYKEHHUS CBAl B IPYHT.
© B |

(Pu mt !
Xr

!
!
!
!

-_ e e e e e e e e o> o> o
-

Zi
Dy




.
Puc. 2 Onpenenenne rpanul] ycIoBHOrO (pyHIaMEHTa IPH pacyeTe 0CagoK

CBaliHbIX (DYHITAMEHTOB

1.1.2. Ocanky ocHOBaHHUSA S ¢ ucromssosanuen pPacyeTHON CXEMBI B BUIE

JUHEHHO-1eOPMUPYEMOTO  CIIOSL  ONPENETSIOT ~ METOJAOM  IOCJIOMHOTO

CYMMHpOBaHUs 10 popmyre 2:

i-1 Ei )

rae ,B - Oe3pa3mepHbIil K03 dulueHT, paBHslii 0,8;

Ezp,i - cpeAHee 3HAYEHUE HOPMAJIBHOTO BEPTUKAIBHOTO JOMOJHUTEIHHOTO
HAMPsDKEHUS B I-M CJI0€ TPYyHTa, PaBHOE MOJyCYMME yKa3aHHBIX HANpPSOKEHUH Ha
BepxHelt Zj-1 u HuwkHeil Zj rpaHuIax cios 1o BepTUKAIM, MPOXOslIel uepes
[EHTP MOAOLIBHI YCIOBHOTO QYHIAMEHTA;

hi u | - COOTBETCTBEHHO TOJIIIIMHA ¥ MOJYJIb JAeopMaIiuu I-ro cjiosi TpyHTa;

N - YUCJIO CJIOCB, HA KOTOPHBIC pa36HTa CXKuMacMasi ToJia OCHOBaHUA.

1.1.3. BepTukanpHoe HampsikeHHE OT coOCTBeHHOro Beca rpynra Ozg Ha

IPaHHIlE CNOS, PACIONOKEHHOTO Ha TiyOouHe Z OT HOAOMBBI (hYHAAMEHTA,
OTIpEIEIISIIOT TI0 popmyIie:

o =yd +2vh
& & i

=

: ©)

1
rae Y - ynZenbHBIA Bec IpyHTa, PacHOJIOKEHHOTO BBIE IOIOIIBEI

dbyHIameHTa;
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dn - r1yOuHa 3aJI0)KEHUST YCIOBHOIO ()yHIAaMEHTa COOTBETCTBEHHO OT

YPOBHSl ILUIAHMPOBKM M IIOBEPXHOCTH INpPUPOAHOrO pembeda W hi -

COOTBCTCTBCHHO YHCHBHBIfI BCC U TOJIIIMHA I-ro cios I'pyHTA.
YHGHBHBIﬁ BCC T'PYHTOB, 3aJICTAIOIIMUX HMHXXE YPOBHA ITOA3CMHBIX BOJ, HO

BBIIIIE BOJIOYIIOPA, ONPEAEIAIOT C YYETOM B3BELIMBAIOLIErO JIEUCTBUSA BOBI, IO

dbopmyie:
i =(psi - pw)l (1+€i), @
rae.  )si - yAenbHbIH BeC 4acTull IpyHTa i-ro cios,

Nn = ynenbHbIi Bec BOJIbI,
€i — xosdunment nopucroctu rpyura l-ro cuos.

IIpu onpenenennn Ozg B BOAOYIOPHOM CJIO€ CJIENYET YUMTHIBATH JABJICHHE

cToiba BOJbI, paCIIOJIO’KCHHOI'O BBIIIIC paCCManI/IBaGMOﬁ FHY6I/IHLI.

1.1.4. HwxHIOI0 TpaHUIly CKMMAeMOM TOJIIIM OCHOBAHUS NPUHUMAIOT Ha
rnyoune Z = HC , TII€ BBINONHEHO ycnoBue Ozp — 0,2 Ozg (3necy Ozp —
HOPMaJIbHOE BEPTHKAIBHOE JIOTOJHUTEIBHOE HANPSHKEHUE Ha Tyoune Z = H.
[0 BEPTUKAIIM, MPOXOMISIICH Yepe3 LEHTP MOJOMIBBI YCIOBHOTO (YyHIAMEHTA,

O7zg — BEPTUKAJIBHOE HOPMAJILHOE HANPSIKEHHE OT COOCTBEHHOIO BECa IPYHTA,

OIIpeIeNIIEMOE B COOTBETCTBHUU C 1. 1.3).

Ecnu HaliieHHas 1O YyKa3aHHOMY BBIIIE YCIOBUIO HWXHSAS TpaHULA
C)KMMAEMOM TOJIIM TPOXOJIUT B CIIO€ TPyHTa ¢ MomyieM aedopmammu E < 5

MlIIa (50 krc/cm?) unyu Takoii ciIoi 3aleraeT HENOCPEJCTBEHHO HHYKE ITyOHHBI
Z = H¢ , uwxmono TPAHUILy CKUMAEMOM TOJIIU OMPEACISIOT UCXOIsd M3
yCIIOBHS

Cyzp - 0,1 Cng.



1.1.5. Pacuer ocHOBaHMs MO AePOpMalUsiIM CUUTAIOT YJOBIETBOPUTEIHHBIM
npu coOmoaeHun yemous 1. 2.39. [1].

s<s 5

u.
rac S - COBMCCTHAaA I[GCI)OpMaI_II/IH OCHOBaHHUs U COOPYIKCHU:A, OIIPCACIIsICMasn
pacuceToOM B COOTBCTCTBUU C YKA3AHUAMHU 00s13aTEJILHOTO MMPUITOKCHUA 1,

Su - HOpCACIbHOC 3HAYCHHUC COBMECTHOM I[G(I)OpMaI_II/II/I OCHOBaHUsA H

COOpY)KEHUSI, YCTaHABJIMBAEMOE B COOTBETCTBUHU C YyKazaHusiMU mm. 2.51-2.55
npwt. 4 CIT122.13330.2016

B coorBerctBun ¢ mn. 2.41 CII 22.13330.2016 cpenHee naBjieHUE O]
noxomBoi GyngaMenra P, He JOJKHO IPEBIIIATL PACYETHOTO CONPOTHUBIICHHS
TpyHTa R 2.49[1], kpaeBoe naBjieHHE MPU ICHCTBUU M3rHOAIOIIEr0O MOMEHTA
BIOJIb KaxJoi ocu (yHAameHTa Prax me nomxuo IIPEBBILIATh 1,2R, U B

yTHOBOﬁ TOYKC PCmaX HC JOJIKHO ITPCBLIINIATH 1,5 R

1.2. OBIIME ITOJIOKEHUS 110 PACUETY ®YHIAMEHTA U3
3ABUBHBIX CBAH B TIPOCAJOYHBIX TPYHTAX

1.2.1. CHauana onpeaenstoT TUI TPYHTOBBIX YCIOBHM 1O mpocajake. s 3Toro
HaXOASAT TMPOCAAKy TpyHTa OT COOCTBEHHOTO Beca B BOJIOHACKHIIIEHHOM
COCTOSIHUU.

1.2.2. Tlo mnomydeHHbIM TabmuIaM (PU3UKO-MEXaHUYECKUX XapaKTEPUCTHUK

IPYHTOB CTPOAT IpaUKH M3MEHEHMs OTHOCHTENLHON mpocagodHocTH &s| OT

maBrenus 0.1, 0.2 u 0.3 MIla, a Tak ke 3aBUCHMOCTb HM3MeHEHHUs &s| C
rIIyOMHOW cM puc 3.



Esl

008 —
007
006
005
004
003
002

001

10

00L 002 006 004 005 006 007 008 &9
/ Loy \ -
/ 3 —) ) |
v/ 2 A
/// 5 P
I/ 6 | N
V//. 4 SAE I AN
/> s LU/
y/ /e 9 1 3\
/AW #%4 RS
/4 //’/ ﬂillﬁ/
/ //9 RN
AT L s 1/
AR RERREEERRE AR ]6;,/
01 02 3 P Mhb T
-1 :2 ZS _ H’ M' _tum —01
6 7 8
-9 1 -1 —02
—13

Puc. 3 rpa(l)I/IKI/I 3aBUCUMOCTH OTHOCHUTEJIbHOMN nmpocaaku OT HaBJICHUA KU €C

U3MEHEHHE C MTyOMHON

1.2.3. Tlocne 4ero ompeneisioT CYMMapHYI MPOCAAKY BCEX IMPOCEHAIOIINX

cioeB 1o ¢popmye:

Ssl,g = ngl,ihi Ksii

I'ne Ssl,g - Ipocajika TPyHTa OT COOCTBEHHOTO Beca IpyHTa

(6)

2. MOPAJOK PACUETA OCAJAKU OCHOBAHUA ®YHIAMEHTA

2.1.

CtposT yciaoBHBINA DyHIAMEHT:

— I[To dopmyne (1) ompenensitoT OCpeAHEHHOE 3HAYCHHE YTJIa

BHyTpenHero tperus (il mt;

rac

—  Pa3mepsl moiomBeI yCIOBHOTO (PYHIAMEHTa CKIIABIBAIOT U3

PacCTOSIHUSL MEXK]ly OCSIMU KpallHUX CBAal, CTOPOHBI CEYEHHS CBau U 231,

d1- paccrosiHEe OT BHEUIHEH rpaHU CBaM 70 TPAHMIIBI YCIOBHOTO

dbyHnameHTa

a1=h*tg(on m/4)

(7)
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—  PaccuuThIBaloT Bec yCI0BHOTO (PyHIaMeHTa G o dbopmyne:
G= by*l y*d y*Ymt*¥n (8)
I'nme: by — IIMPUHA YCIOBHOTO (DyHIaMEHTa
Iy - INTMHHA YCJIOBHOTO (pyHIamMeHTa
dy — TIIyOWHA 3aJI05KEHUS YCIOBHOTO (pyHIaMeHTa
Ymt — cpenHee 3HaueHMe yIENBbHOrO Beca IPyHTa M Marepuana
dyHIaMeHTa, npuHUMaeMoe paBHbIM 20 kH/mM

Yn — x03dPuuMEHT HaIEKHOCTH 110 HArpy3KeE.
2.2. OcHOBaHUE HIXE MOJOIIBBI YCIOBHOTO (hyHAAMEHTa pa3[eisioT Ha CIOU
hi < 0,4by ¢ yuerom namnacrosanus cioes r HTa, I'7e Dy - wupnna
1Ty y

YCIOBHOTO (hyHAaMEHTA.

2.3. OmnpenensioT paccTOSHUE OT TMOJOLIBBI YCJIOBHOrO (yHIaMeHTa 10

BEPXHEN IPaHMIIbI KaKI0ro ciios Zj.

2.4. OmnpenensioT 3Ha4YeHHE KOdhPuImeHTa (;i - ZZi/ by JUIA KaXXJIOTO CJI0s
u M - |y/ by JUI BCEM C)KMMaeMOM TOJIIH, TJe |y — JUIMHA YCIIOBHOTO
dbyH1aMeHTa.

2.5. [Tlo tabmune 1 npua. 2 CIT 22.13330.2016 onpenensitor ko3¢ dumueHT O

JUIS KaXKIOTO CJIOA.

2.6. OnpenenstoT HOPMATbHOE BEPTHKAIBHOE HAIMPSIKEHUE OT COOCTBEHHOTO

Beca rpyHTa Ozgi. [Tox momomBo#i ycinoBHOro dhyHaamenra O zg,oz’Yn’*dy,

4
yll = OCPCAHCHHOC 3HAYCHHC YIACIIbHOI'O BCCAa TI'PYHTA BbIIIC IIOJOIIBBI
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yCJIOBHOTO (h)YHJAMEHTA, dy - T1yOUHA 3aJI03KEHUS YCIOBHOTO (DyHIaMEHTa

OT YPOBHS IJIAHUPOBKH;
O2g,1=0zg0T Yu1*N1
rac h]_' TOJIIIHUHA IIEPBOTO CJI0A, M

Y111~ yzenbHbIH Bec rpyHTa Iepsoro cinost KH/m®

Yi1=p1*Q
2.7.  OnpenensioT cpepHee TONOTHUTEIBHOE AaBJICHUE 1O MOOIIBE YCIOBHOTO
byunamenra Po= P - Gzq0,
2.8.  Ompenenstor HOpMaIbHOE BEPTHKAIBHOE JOMOIHHUTEIBHOE HAPSIKCHUE B

kakaom cioe  Ozpi :OCi*P().

2.9. OmnpenensroT HUXKHIOW TPaHHUIy CXKUMAEMOW TOJIIIN Hc, JI0 KOTOpOM
BBIIIOJIHACM pacdCT OCaaKH.
Ozpi < Kstgi

2.10. B mpenenax c)KMMaeMOH TOJIIUM B CEPEIMHE KaXKIOTO CJOS HAXOMIAT

HOpPMaJIbHOE BEPTHKANIBHOE JOMONHUTENbHOE Hanpskeane O zpi -
2.11. JInsg kaxmoro cjos TpyHTa MO TaOJuIle 2 ONPEeNesioT 3HAUCHUE MOIYJIS

oOmieit pedopmanuu Eoi- nns TPYHTA IPUPOAHOM BIIAXKHOCTH BbllIe YI'B

u EO, sat- U1 BOJOHACKIIIEHHOTO rpyHTa HIKe YI'B.
2.12. HaxopmsaTt ocajky KakJIOTro CJIOS TPYHTA.
O Zpi X hi
Eo;

g —

2.13. HaxonsT ocaaky yciaoBHOro (hyHIaMEHTa CYMMHPYsI OCAJAKH OTIACITHHBIX

CJIOEB
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N 5. ih:
S:BZ O-ZEp’ Ihl
|:1 0] ,
rae B:O,S.

2.13. Tlo npunoxenuto 4 Cuull2.02.01-83* onpeaensitoT BEIUMYUHY MPEIEIbHO

JOMYCTUMOM OCaIKH Su 1Sl QYHIAMEHTOB PaCCUUTHIBAEMOTO 3/1aHUS.

3. IlpuMep pacueTra 0caJKM OCHOBAHUSA CBAWHOI0 P)yHAaMeHTA
3.1 Ucxoanble NaHHbIE:
3.1.1 ®u3uKo-MexaHuYeCcKHe XapaKTePUCTHUKH IPYHTOB
[To reosoro-reHeTHYECKOMY MPUHITUITY ¥ 110 (PHU3UKO-MEXaHMYECKUM CBONCTBAM
TPYHTOB, CIIArarolluX IUIOMAKy CTPOUTENBCTBA, B TOJIIE BbIIEIEHO 4

HHXCHCPHO-T'COJIOIMYCCKHUX JJICMCHTA.

XapaKTepUCTHKH TPYHTOB MPUBEICHbI IPHIOKEeHUX (Tabm. 1 u 2).
3.1.2 XapakTepucTuku GyHIaMeHTA:
e ryOWHA MOTPYy>KEHUs CBail B TPYHT H=8 u;
e rinyOMHA 3aJI05KEHUSI YCIOBHOTO yHIaMEHTa dy=9,5 M;

® DPACCTOSHUE MEXKIY OCAMU KPAHUX CBal B HAITPABJICHUU IIUPUHBI by= 0,9 m;
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® DpACCTOSHHME MEXKIY OCAMHU KpaHMX CBAll B HAIIPABJICHUU JJIMHBI |y= 1,8 m;

e BEpPTUKAIBbHOE YCUJIUE B 00pe3e pocTBepKa (HanboJiee HEBLITOHBIN BaApUAHT)

Gy =725 H;
e Bec pocrsepka Gy = 157 kH;

® pacyeTHOE COMPOTUBJIEHUE TPYHTA OCHOBAHUS R= 380 «Ila (o tabu. 5);

® CTOpOHA CBau KBajJpaTtHoro ceueHus a= 0,3 m;

® 3HAYCHHUC yIJla BHYTPCHHCTO TPCHUA, a4 TAK KC€ OCTAJIBHBIC (1)I/ISI/IKO-

MCXaHUYCCKUC XAPAKTCPUCTUKH BCCX HUI'D cwm. MMPUITIOKCHUA Tal1. 2,

3.2 Ilopsiaok padorel B Microsoft Excel
3.2.1. 3anycmumew npunoscenue naxema Office - Microsoft Excel;
3.2.2. Beecmu ucxoonvie Oannvle nymem npuceoeHus A4eiKam Ha36anus
napamempos, a makK jce 6e1UYUUH IMUX NAPAMEMPOB:
Al:= cxonHble JaHHBIC;
A2:= PaccTosiHue MeXIy CBassMU B HaIpaBJICHUH MUPUHEI (b), M;
B2 =0.9;
BHUMAHMUE! Boa 1poOHBIX 3HAUEHUI OCYILIECTBIISITh YEPE3 PA3ICIUTENb-TOUKY
A3:= PaccTosiHue MeX1y CBasiMU B HampaBJjeHUU JIUHEI (1), M;
B3 =1.8;
A4:= I'nyOuna 3anoxxeHus ycioBHoro ¢pynnamenTa (d), m;
B4=9.5;
A5:=I'ny6una norpyxenus cBaii B rpyHT (H), m;

B5=8;
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A6:= Y 1enbHbBIN BEC TPYHTOB I10 CIOSIM hi B II'D2 (Y2), kH/M?;
B6 =17;
A7:= Y nenbHbIil BEC TPYHTOB MO CJIOSIM hi U933 (Y3), kH/™M®;
B7 =18;
A8:= Y 1enbHbIl BEC TPYHTOB IO CIOSM hi UTD4 (Y4), kH/M?;
B8 =18;
A9:= Moayns nedopMaiinii 1Mo ciosm hi urs2 (Eo), «Ila ;
B9 =21;
A10:= Monayns nedopmaruii Mo ciaosim hi HNIo3 (E3), klla;
B10 =18;
All:= Moayns nedopmaruii o ciaosim hi NI'4 (E4), klla;
B11 =18;
A12:= Yron BHyTpenHero tperus U932 ((P2), °;
B12 =16;
A13:= Yron BHyTpenHnero tpeaus U3 (Ps), °;
B13 =17;
Al4:= Yron BHyTpenHnero tpeaus U234 ((a), °;
B14 =18;

3.2.3. Illocmpoenue ycnosnozo pynoamenma

OcpenHeHHbIN yToJ BHYTPEHHETO TPEHUS

E20:= @ 1I,mt

u corsacHo opmyie (1)
E21=(B12*5.4+B13*6.6+B14*3.5)/(5.4+6.6+3.5)
I'ne 5.4, 6.6, 3.5- Tonmuust UT'D (cM. npui. Tabdmn. 1)

A22:= IllupunHa ycnoBHoro PpyHmaamenta by (M)

B22 =TAN((E21/4)*ITH()/180)*B5+0.3+B2
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A23:= Jlnuna yciaoBHoro pynmaamenta ly (M)
B23 =TAN((E21/4)*I11()/180)*B5+0.3+B3
A24:= Bec ycnoBHoro ¢pynaamenta Gr, (kH)
B24 =B22*B23*B4*20*0.95

A25:= CymmapHas BepTHKaJbHasi Harpy3Ka B MOJIONIBE YCIOBHOTO (hyHIaMEHTa
N1, (xH)

B25 = B24+725+157

A26:= CpenHee AaBieHUE B MOJIOIIBE YCIOBHOTO (DYHIaMEHTA P||, (xITa)

B26 =B25/(B23*B22) cwm. puc. 4

Cpennee naBieHue P|| coctaBmio 363.6 klla, 4TO MeHbIIIE paCYETHOTO

CONPOTHUBIICHUS] TPYHTA OCHOBAHUS R=380 xlIa

3.2.4. Cocmasnenue maonuuvt «K pacuemy ocaoku ocnosanus
¢dynoamenmay
CocTaBuTh MEPBYIO CTPOKY- HAUMEHOBaHUE CTOJIONOB TabnuIkl. B ciemyromnue

SYEHKH BBECTU COOTBETCTBYIOIIUNA TEKCT (yKa3aH B KaBbIYKaX):

El ::«NQ, I1/TI» - HyMEpaLus dJIEMEHTapPHBIX CIIOEB;
Fl.= «hi, M>» - TONIIMHA KaXIOT0 CJIOSI TPYHTA;

Gl:=«Zj, M» - paccTOsIHHE OT MOOIIBHI (HyHIAMEHTA J0 BEPXHEH TPaHUIIBI
KaXJI0T0 CJI0S;

H 1:=«C» - k03¢ HIIeHT, paBHbIi 2Zi/ by;
11:=c1» - koo puument, pasusiii ly/Dy;
J1:= «Ol» - K03 HHUIUEHT, BEIYUCIISIEMBIH 110 Ta0JI. 3 UCXOIS U3 C hn;

K1:= «GOzgi, klla» - HOPMaJIbHOE BEPTUKAJIBHOE HAIPSIKEHUE OT

COOCTBEHHOI'O BECa IPYHTA;
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L1:= «Ozpi, klIa» - HOPMAaJIbHOE BEPTUKAIBHOE JTOMOJHUTEIBHOE

HANpsIKEHHUE,;

M1:= « O zpij, klla» - HOPMaJIbHOE BEPTUKAJIBHOE JOMOJHUTEIBHOE
HaANpsDKEHHE B CEPeIMHE KaXKI0T0 CIIOs;

N1:= «Ei, Kl Ia» - snauenue MoOyJis obuen neopmaruy;

Ol:= «Si, M>» - ocaJiKa KaKJI0ro cJiosl TPYHTa;

B pesynbTare nonyuyaem unrepdeic aHaToTHYHbINA pHUC. S

3.2.4. 3anonnenue mabauyvl
E2 =1
E3 =E2+1; 3atem BbiaenuTh siueiiky E3, 3adukcupoBaTh Kypcop Ha OJI0Ke
3axBaTa ¥ IMIPOU3BECTH aBTO3AMOJHECHHE, IEPETATHUBAS KYpPCOP A0 SUCHKH
E13;
F2 =$B$2*0,4; kak B mpeAbIAYyIIEM YHKTE, IPOU3BECTH aBTO3AIOIHEHHE
1o sayeiiku F13;
G2 =0;
G3 =G2+F2; npousBectn aBTo3anoaHeHue 10 suekiku G13;
H2 =2*G2/$B$22; -//- H13,;
12 =$B$23/$B$22; -//- 113;

J2-J13 3amonHAI0T BpyYHYIO ITyTEM UHTEPIOJISAIINN 3HAYCHHUIA TaOIuIht 3 [1]
JIns ynoOCcTBa BBITOJHESHHS] MHTEPIIOJISIIIUN U YCKOPEHUS MpoIiecca MmojicueTa
K02()PHUITMEHTOB 0i HECOOXOIMMO OCYIIIECTBUTH CIICAYIOIINE OTICPAITUH:

1. B sueiiku R2 u S2 BBOAUM COOTBETCTBEHHO 3HAYCHHS Ol TPH
(=0, n=1.4 u 1.8 (1.e. KpaeBbIc 3HAYCHUS TOTO HHTEPBaja B KOTOPOE
nonajaet n=1.5 o crpoke (=0);

2. AHaJOTMYHO BBOJMM KpaeBblie 3HaUCHHU 0 110 cTpoke (=0.8
B stueiiku R3 u S3 u T.1. 70 ITOCIETHETO CIIOS;

3. T2 = R2-S2; mpowusBecTr aBTO3amMoIHEHUE A0 ssueikn 113;
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4, U2 =T2*0.1/0.4 (0.1 mosy4yeHo BbIYMTAaHHEM U3 N=1.5
n=1.4, 0.4 coorBercTBeHHO U3 N=1.8 n=1.4); nmpousBectn
aBTo3amnoyiHeHue 1o sueiiku U13;
5. V2 = R2+U2; npousBectu aBTo3anoiHeHue 10 ssueiku V13;

(cM. puc. 5)
J2 =V2; npousBectu aBTo3anoiaHeHue 10 ssuehku J13;
K2 =B4*B6;
K3 = =F3*$B$7+K2; npousBectu aBro3anoiaHenue a0 sueiiku K13;
BHUMAHUE! Heobxoaumo u3meHuTh cebuiky $B$7 mpu mepexone k
HoBomy MI'D Ha cooTBeTcTBYIOIIYIO 3TOMYy UI'D stueiiky ($B$8 - $B$9);
L2 =J2*($B$26-K2); -//- L13;
P2 =0.2*K2; -/I- P13;
M2 = ECJIN(L2>P2;(L3+L2)/2;"HuxHss rpanuiia cxkumaemMon toimu");
-1I-M13;
N2=$B$9; -//- N13;
BHUMAHME! Heo6xoaumo usmenuth cchliky $B$9 npu mepexome k
HoBomy MI'D Ha coorBercTBytomIyt0 aTromy U™ stuetiky ($B$10 u $B$11);
02=M2*F2/(1000*N2); -//- O13;
015:=Cymmapnas ocaaka (M);
016:=0.8*CYMM(02:07);

Wrak, cymmapnas ocanka coctaBuina 0.013m. pucyHok 5

Pucynok 3
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E3 Microsoft Fxcel - CBAH OCA/IRA
E._] @ain  Mpaeka Bwa Boraska @opmat  Ceperc  OadHele  OwHo  Cripaska

NS HROIRITE SRS o AEmBe e

Q5 f
A [ B [c|lD

1 |UcxogHble AaHHble
ZPECC‘H}HHHE MEXIY CEAAMH E HAlTPAaEIeHUH MIpHHEI (b), 1 09
| 3 |PaccToanMe MeXIY CBATMH B HATIPABIEHMH MTHHEI ([), M 18
| 4 |Tmybuna sanoxenna yenoesoro ¢yHoamenTa (d). M 7.5
| 5 |Inybuma morpysxenua ceait 8 rpyuT (H), M 8
| 6 |Vmenenerit Bec rpyrTOR 10 cnoam by B MT'32 (1), KM 17
| 7 |Ymenererit sec rpyrToR 1o cnoam by & MT'33 (v3). KM 18

8 |VmemeHelil Bec rpyvHTOB 10 cnoam by B T34 (ys). KM 18
T)\-‘[o,u}'nb nedopmariit o cnoam h; IT'32 (E;), lla 21
W:\{O}I}T{B nedopmarit o cnoam h; T3 (Es), lla 18
73\-‘[0;[}'1‘15 nedopmariit o cnoam h; IT' 34 (Ey). lla 18
12| Vron eHyTpenmero Tperua U332 (@;), © 16
?Yﬂm euyTpeHtero Tperna I 33 (@), ° 17
EYFOJ‘[ eHyTpeHHero Tperna MI 34 ((4), © 18

15
16

Pucynok 4

E3 Microsoft Excel - CBAW OCAZIRA
@l_] ®aiin  [paeka Bua BcTaeka ©opwat Cepeuc  OaHHele  OkHo  Cnpaeka

NEE 3R TaI SRS -c 8= MG i -2 | K &
Q5 - b3
A | B [c[p] E [ F
| 16|
| 17 |
| 18]
|19
20 @ mmi
21 16.9
MTupusa yenoenoro dyenamenta by, (1) 18
23 | imaa yenosroro dyemamenta L, (v) 27
| 24 |Bec ycnoenoro ¢yuaamenta Gr, (xkH) 686.28
| 25 |CymmapHad BepTHKANLHAA HArPY3Ka B [IOJOMEE YeIoBHOro dyHaamenta NI, (xkH) 1568.3
| 26 |CpenHee paeneHie B IOQOMEE YeIOBHOrO dyHaaMenTa P, (xlla) 3256
| 27 |
| 28 |
29

PucyHnok 5
E3 Microsoft Excel - Kuura2
@I_] Daiin  [paska Bua Bcraeka ®opMaT  Cepeuc  QaHHele  Okeo  Cnpaexa

iNEHR SIS VE] SR F9-8 F -a] 00 2@ Eiﬂrialcvr T oK & U |E
H27 - B
B [c[D]| E F G H I J K L M N 0 P
1] Ne, mimfh,m |z.m |C n a Qzg. kMa |Tzp, kMa |Ozpi, kla|E, MMa |Sm
2

Pucynok 6
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B3 Microsoft Excel - CBAM OCAAHA

@_] ©aiin  Mpaska Bua Bcraska ©opwat  Cepswc  HarHele  OkHo o Crpask
N EHR AR VEI SR S0 o8
010 A &
@ | R | s | 1 | W | v | w
]
2| 1 1 0 0 1.000
3| 0972 0975  0.003 0.0008 0973
4 | 0.848 0866  0.018 0.0045 0853
B3 0682 0717 0035 00087 0691
6 | 0532 0578 | 0046 00115 0544
7] 0.414 0463 | 0049 0.0123 0426
8 0325 0374 0049 00123 0337
g | 026 0304 (0044 0011 0271
101 021 0251 0041 00103 0220
11 0173 0209 0036 0009 0182
12 0145 0176 0031 00078 0.153
E 0024 0033 0009 00023 0026

Pucynoxk 7

B3 Microsoft Excel - CBAW OCAJIKA

@_] ®aiin  Mpaska Bua Boraska @opwat  Cepeuc  QadHele  OwkHo  Cripsska
NEHRSIRAIVE SRR S0 -8 A Jivdor -0 - K&K U|ESS
W15 - 5
c[D E F G H I J K L M M 0 P | a
|1 Ne, n/n Mo |zm n a Ozg, kMa Ozp, kMNa |Ozpi,kMNa|E, kla |Sm
2 | 1 04| 00 00| 150 1 135 191 185 18 0.004) 27
| 3 | 21 04] 04 04| 1.50/0973 141 179 165 18 0.003] 28
| 4 | 3] 04] 07 08| 1.50|0.853 148 151 135 18 0.003] 30
| 5 | 4] 04] 11 1.2 1.50] 0.691 154 118 104 18 0.002] 3
| 6 | 5] 04| 14 16| 1.50| 0.544 161 90 78 18 0002 32
|7 6] 04| 18 201 150|0426 167 67 59 18 0.001 33
8 7| 04 22 24| 150| 0337 174 51 45 18 0.001| 35
| 9| 8| 04| 25 28| 1500271 180 39 35 18 0001 36
10 9| 04| 29 32| 150f 022 187 Ky HW#HARA rpaHuLa CHMMaemMoi TonLw 37
| 1) 10| 04| 32 36| 1.50|0.182 193 24 39
| 12| 11| 04| 36 40 1.50|0.153 200 19 40
| 13 12| 04| 40 44| 150|0026 206 3 41
14
15| I _| CyMmapHan ocagka (m):
| 16| 0013
17
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Ipuioxenus

CkB-2 (abc. ot™. YcTbs 41,2)

Tabmumna 1
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m
o 8
[¥a| : Wa)
NeNe| = S | & : Onucanue
=
Urn| g S |2 =] ¢S , IPYHTOB
S5 |5 &8¢ &
L s o ol € 7~
© = E = S
< © SIBE =
1 40,0 11,2 =+ =+ IlouBcHHBI} CciI0M
1k 1k
Ji 1] Cyrimusok aerkuii
[N [
2 54 |!I!ll|!] mpLIeBaTHIMH,
[N [ 9
i ||| mpocamovHbIi
34,6 Ani B i . _
= | | = | llorpebennas nousa
3 6.6 JiH ] Cyrmusok Tsokensi,
) [N [ o o
1k ‘| ||| mbLIEBAaTBHIM, TBEPAbIH,
[N [ 19
i | 1/| mpocanouHbIit
28,0 AN (R
ik ||| CyrnuHOK TsKembIi,
4 35 | || ||| mBLIIEBaTHIN, TBEPABIMA
ik ||| mpocamounbIi
24,5 il i NN
['muua kopuuHeBasi, Oypas
5 3,3 TBEp/1asi, HEMPOCaI0UHAs
21,2

Ha rimy6une 20 M rpyHTOBBIE BOBI HE OOHAPYKEHBI

Tabmumna 2
DU3UKO-MEXaHUUECKUE XapaKTEPUCTHUKU IPyHTOB
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OTHOCHT. IPOCaJI0UHOCTD,

Ne No | ['my6una, w. | p, ps’ pd’ e W, Wp’ npu fasnennd, Mlla E, (ﬂl C”,

R e L RS VIR VYR %o % 6err.| 0,1 10,2 103 |Ma |rpan |xla
1 |12-20 | 154) 1,7 | 2,71} 1,44 | 0,88| 34 | 22 |0,009 0,017 0,040}0,066 | 21 | 16 46,9I
2 |120-30 | 154) 17 | 271 1,441088] 34 | 22 0,011{0,0200,043}0,080 | 21 | 16 46,9|
o213 | 30-40 | 154) 1,7 | 2,71) 1,44 1 0,88] 34 | 22 |0,013]0,0160,036}0,062 | 21 | 16 46,9|
4 140-50 | 154] 17 | 271f 1,44 [ 0,88] 34 | 22 J0,013|0,013p,026]0,052 | 21 | 16 | 46,9

5 | 50-66 | 154 1,7 | 2,71) 1,44 | 0,88 34 | 22 |0,015]0,0110,034] 0,057 | 21 | 17 | 457

6 | 66-70 | 19618 | 2,72] 1,47 | 0,84] 36 | 22 |0,017]0,0120,028] 0,042 | 18 | 17 | 457

7 170-80]196] 18 | 2,72 1,47 | 0,84| 36 | 22 |0,016 |0,008 [0,024}0,037 | 18 | 17 | 457
nro3|8 |80-90 | 19618 | 2,72) 1,47 | 0,84) 36 | 22 |0,019]0,0110,021|0,034 | 18 | 17 | 457
9 190-100] 196] 1,8 | 2,72] 1,47 | 0,84] 36 | 22 |0,019]0,006 0,011]0,023 | 18 | 17 | 457

10 |10,0-12,0 196 1,8 | 2,72| 1,47 | 0,84] 36 | 22 {0,009 {0,003 0,008}0,012 | 18 | 17 | 457
11 J12,0-13 19,6 1.8 | 2,72) 1,47 | 0,84| 36 | 22 ]0,020 |0,0050,01040,023 | 18 | 18 44,9I
o4 {12 |132-1500 198] 1.8 | 2.72| 1,50 | 0,81] 36 | 23 0,017 |0,002 jp,006]0,016 | 18 | 18 | 44,9
13 ]15,0-16,7) 19,8] 1,8 | 2,72| 1,50 | 0,81 36 | 23 |0,006 {0,002 0,003]0,004 | 20 | 19 | 435

W/IFSS 14 ]16,7-20,00 22,9] 1,9 | 2,72 1,54 | 0,77 41 | 25 0,005 {0,002 0,003] 0,004 | 20 | 19 | 43,5

Tabnuua 5
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Koyppuuuenr a

Kosdumment o nns pyngamenTos

=2z/b| Kpyr- | npsAMOYronbHBIX ¢ COOTHOIIEHUEM CTOPOH | JIeHTOuU-
JBIX = I/b, paBHBEIM HBIX

10 [ 14 | 18 [ 24 [32] 5 | (210

0 1.000 | 1.000 | 1.000 | 1.000 | 1.000 (1.000|1.000| 1.000
0.4 0.949 | 0.960 | 0.972 | 0.975|0.976 |{0.977|0.977| 0.977
0.8 0.756 | 0.800 | 0.848 | 0.866 | 0.876 {0.879|0.881| 0.881
1.2 0.547 | 0.606 | 0.682 | 0.717 | 0.739 |0.749|0.754| 0.755
1.6 0.390 | 0.449 | 0.532 | 0.578 | 0.612 |0.629|0.639| 0.642
2.0 0.285 | 0.336 | 0.414 | 0.463 | 0.505 |0.530|0.545| 0.550
2.4 0.214 | 0.257 | 0.325 | 0.374 | 0.419 {0.449|0.470| 0.477
2.8 0.165 | 0.201 | 0.260 | 0.304 | 0.349 |0.383|0.410| 0.420
3.2 0.130 | 0.160 | 0.210 | 0.251 | 0.294 |0.329|0.360| 0.374
3.6 0.106 | 0.131|{0.173 | 0.209 | 0.250 {0.285|0.319| 0.337
4.0 0.087 | 0.108 | 0.145 | 0.176 | 0.214 | 0.248|0.285| 0.306
4.4 0.073 | 0.091 | 0.123 | 0.150 | 0.185 |0.218|0.255| 0.280
4.8 0.062 | 0.077 | 0.105 | 0.130 | 0.161 |0.192|0.230| 0.258
5.2 0.053 | 0.067 | 0.091 | 0.113 | 0.141 |0.170|0.208 | 0.239
5.6 0.046 | 0.058 | 0.079 | 0.099 | 0.124 |0.152|0.189| 0.223
6.0 0.040 | 0.051 | 0.070 | 0.087 | 0.110 |0.136|0.173| 0.208
6.4 0.036 | 0.045 | 0.062 | 0.077 | 0.099 |0.122]0.158 | 0.196
6.8 0.031 | 0.040 | 0.055 | 0.064 | 0.088 |0.110|0.145| 0.185
7.2 0.028 | 0.036 | 0.049 | 0.062 | 0.080 | 0.100{0.133| 0.175
7.6 0.024 | 0.032 | 0.044 | 0.056 | 0.072 |0.091|0.123| 0.166
8.0 0.022 | 0.029 | 0.040 | 0.051 | 0.066 |0.084|0.113| 0.158
8.4 0.021 | 0.026 | 0.037 | 0.046 | 0.060 |0.077|0.105| 0.150
8.8 0.019 | 0.024 | 0.033 | 0.042 | 0.055 |0.071|0.098| 0.143
9.2 0.017 | 0.022 | 0.031 | 0.039 | 0.051 |0.065|0.091| 0.137
9.6 0.016 | 0.020 | 0.028 | 0.036 | 0.047 |0.060|0.085| 0.132
10.0 0.015 | 0.019 | 0.026 | 0.033 | 0.043 |0.056|0.079| 0.126
10.4 0.014 | 0.017 | 0.024 | 0.031 | 0.040 |0.052|0.074| 0.122
10.8 0.013 | 0.016 | 0.022 | 0.029 | 0.037 |0.049|0.069| 0.117
11.2 0.012 | 0.015 | 0.021 | 0.027 | 0.035 |0.045|0.065| 0.113
11.6 0.011 | 0.014 | 0.020 | 0.025 | 0.033 |0.042|0.061| 0.109
12.0 0.010 | 0.013 | 0.018 | 0.023 | 0.031 |0.040|0.058| 0.106
[Mpumeuanus: 1. B Tabm. 1 obo3naueHo: b - mmpuna win nuamerp
dynnamenra. | - mmuHa Gynmamenra.

2. Jlna pyHIaMEHTOB. MMEIOMIMX IMOAOMBY B ()OpME MPAaBHIBHOTO
MHOT'OYT'OJIbHUKA C TUIOHIAAbl0 A. 3HAYCHHsS] O MPUHUMAIOTCA KakK IS
KPYTIBIX (QYHIAMEHTOB PaIAyCOM r=vA/z.

3. Jns 0OpoMEXyTOUHbIX 3HaueHUd ¢ U 77 KOOIPOUIMEHT o
ONpeIeNIIeTCs IO UHTEPHOJISIIHH.
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IIpenenbHble nepopManiu OCHOBAHUS

Tabnuna 6

IIpenenvHbIe nedopMaliu OCHOBAHHUS
OTtHocHr. | Cpennsss,
CoopyxeHnus Pa3HOCTh KpeHn Iy (B cxoBKax
Oca;lOK MaKCHMaJIbH
(AS L)u as Smax.u)
ocaJika. CM
1. [Tpon3BOACTBECHHBIC u
TPOKIAHCKHE  OJHOATAKHBIC U
MHOTOAT)KHBIC 3JIaHHSI C TTOJIHBIM
KapKacoMm:
JKeJ1e300€ TOHHBIM 0.002 - (8)
CTaJIbHBIM 0.004 - (12)
2. 3maHuss W COOPYXCHHUSA. B 0.006 - (15)
KOHCTPYKIIHSIX KOTOPBIX HE
BO3HUKAIOT YCHITUS oT
HEPABHOMEPHBIX 0CaZ0K
3. MmHorosraxHnsie OeckapKacHbIE
3/1aHUS C HECYIIMMH CTE€HAMH U3:
KPYIHBIX MMaHeIeH 0.0016 0.005 10
KPYIHBIX OJIOKOB WM KHPIIHYHOU 0.0020 0.005 10
KJIaaku 6e3 apMUPOBaHUS
TO K€. C apMHUPOBAHHUEM. B TOM YHCIIC 0.0024 0.005 15
C YCTPOMCTBOM >KENE€300€TOHHBIX
TIOSICOB
4. CoopyxeHue »3JI€BaTOPOB U3
KeJe300€TOHHBIX KOHCTPYKITHIA:
pabouee 37aHME U CHJIOCHBIM KOPITYC - 0.003 40
MOHOJIUTHOM  KOHCTPYKIIMM  Ha
OJTHOU (PyHJIaMEHTHOM TUTHTE
TO k€. COOPHOI KOHCTPYKIIHH - 0.003 30
OTZIEJIbHO CTOSIIHI CUIIOCHBII KOPITYC - 0.004 40
MOHOJIUTHON KOHCTPYKIIHH
TO k€. COOPHOI KOHCTPYKIIUH - 0.004 30
OT/ICJIBHO CTOsIIIee pabouee 37aHne - 0.004 25
5. ApiMOBBIE TpYyOBI BBICOTOM H. M:
H <100 - 0.005 40
100 < H <200 - 1/(2H) 30
200 < H <300 - 1/(2H) 20
H > 300 - 1/(2H) 10
6. XKXecTkue cooOpy>KeHHSI BBICOTOM 10 - 0.004 20
100 m. kpoMme yKa3aHHBIX B 1103. 4 1
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S)
7. AHTEHHBIE COOPY>KECHUS CBS3H:
CTBOJIbI MAQuT 3a3€MJICHHBIE - 0.002 20
TO K€. ANMEKTPUUECKH U30JIUPOBAHHBIE - 0.001 10
OanrHu paauno 0.002 - -
OalHu KOPOTKOBOJHOBBIX 0.0025 - -
paIuOCTaHIUK
OanrHu (OTaeIbHbIE OJIOKH) 0.001 - -
8. Omnopsl  BO3AYIIHBIX  JIMHUMI
DIIEKTpOIIepeIayun:
IPOMEKYTOYHBIE MPSMbIE 0.003 0.003 -
aHKEpHbIE W AHKEPHO-YIJIOBBIE. 0.0025 0.0025 -
POMEXKYTOUHBIE yTJIOBEIE.
KOHIIEBBIC.  MOPTajbl  OTKPBITHIX
pacrpeeIUTENbHBIX YCTPOUCTB
CrielUaJIbHbBIE TTePEXO0/IHBIC 0.002 0.002 -

[Mpumeuanus: 1. [IpenenvHble 3HAYEHHUS] OTHOCHTENIBHOTO Mporuda (BbIrHOa)

3MaHMA. YKa3aHHBIX B I1103. 3 HACTOAIIETO NPUIOKEHHUS. MPHHUMAIOTCS
paBabiMu 0.5 (AS/L), .

[Ipu ompenencHUH OTHOCHTEIBHON pa3HOCTH ocamok (As/L) B mo3. 8
HACTOSAIIEr0 MPUIOKEHHs 3a L MpUHUMAeTCs PacCTOSIHUE MEXKIY OCSIMHU
070k0B ()YHIaMEHTOB B HANpaBJICHHU TOPU3OHTAIBLHBIX HArpy30K. a B
OIopax ¢ OTTSHKKAMHU - PACCTOSIHUE MEKIY OCSIMH CXaToro (yHJIaMeHTa U
aHKepa.

. Ecnu ocHOBaHHE CJI0XKCHO TOPU30HTAIbHBIMH (¢ yKiaoHOM He Oosee 0.1).

BBIZICP)KAHHBIMH 110 TOJIIHMHE CJOSIMH TPYHTOB. TMpeJelbHbIE 3HAYCHUS
MaKCHUMAaJIbHBIX U CPETHUX OCAJIOK JOoMycKaeTcs yBeauuuBaTh Ha 20 %.

. Hpez[eanble 3HAa4YCHUA I10ABEMAa OCHOBAHUA. CIIOKCHHOI'O Ha6yxaIOHII/IMI/I

TPYHTaMH. JIOIYCKAeTCs NMPUHHUMATh: MaKCUMAJIbHBIA U CPEJHUN TMOABEM B
pazmepe 25 % 1 OTHOCUTENIbHYI0 HEPABHOMEPHOCTh 0CaJI0K (OTHOCUTEIbHbIN
BBITHO) 3maHus B pasmepe 50 % COOTBETCTBYIONIUX IMPEACTbHBIX 3HAUCHUN
nedopMalvii. MpUBEIEHHBIX B HACTOSIIEM MPUTIOKECHUU.

. Jdns coopyXeHU. NPUUYUCIECHHBIX B M03. 1-3 HACTOSIIEro MPUIOKEHHS. C

dyHIaMeHTaMu B BUJE CIUIONIHBIX IUTUT TPENeTbHbIE 3HAYCHHS CPEIHUX
0CaJIOK JIOMYCKAaeTCs yBEIN4YnBaTh B 1.5 pasa.

Ha ocHoBe 000011eHNsT OMNbITa NPOESKTUPOBAHUS. CTPOUTENHBCTBA U
AKCIUTyaTallul OTJEIbHBIX BHUJOB COOPYKEHUM JOMYCKAETCsl MNPUHUMATD
nmpenenbHble  3Ha4YeHHWs nedopmaruii  OCHOBaHWSA. OTJIMYAIONMIHECS OT
YKa3aHHbBIX B HACTOSIIEM MPUIIOKEHUU.
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TabOnua 7

PacuyeTHble conpoTuBiaeHnsa Ro mpocajo4YHbIX TPYHTOB

Ro. kIla (krc/cm?). rpyHTOB

IPUPOJHOTO CIOKEHUS C

YIUIOTHCHHBIX C

['pyHTBI IJIOTHOCTBIO B CYXOM IUIOTHOCTBIO B CYXOM
COCTOSIHMH Pqg . T/M> COCTOSIHHH Pqg . T/M>
1.35 1.55 1.60 1.70
Cymoon 300(3) 350(3.5) 200(2) 250(2.5)
150(15) | 180(18)
Cyrmmgn 350(3.5) 400(4) 250(2.5) 300(3)
180(1.8) 200(2)

[Tpumeuanue: B daucnurene nmpuBeneHb 3HaUCHUS Ro. OTHOCSIIEHCS K
HE3aMOUYEHHBIM TPOCAIOYHBIM TPYHTaM CO CTENEHBIO BIAXKHOCTH Sy <
0.5; B 3HaMeHaTene - 3HaueHUs Rg. OTHOCSAIIMECS K TaKUM K€ TPYHTaM C
Sy > 0.8. a Takke K 3aMOYEHHBIM MPOCATOYHBIM ITPYHTAM.




